Niacin status and genomic instability in bone marrow cells; mechanisms favoring the progression of leukemogenesis.
Niacin deficiency causes dramatic genomic instability in bone marrow cells in an in vivo rat model. The end result is seen in the increased incidence of sister chromatid exchanges, micronuclei, chromosomal aberrations and the eventual development of nitrosourea-induced leukemias. From a mechanistic perspective, niacin deficiency delays excision repair and causes double strand break accumulation, which in turn favor chromosome breaks and translocations. Niacin deficiency also impairs cell cycle arrest and apoptosis in response to DNA damage, which combine to encourage the survival of cells with leukemogenic potential. Niacin deficiency also enhances the level of oxidant damage found in cellular proteins and DNA, but not through depression of GSH levels. Pharmacological supplementation of niacin decreases the development of nitrosourea-induced leukemias, while short term effects of high niacin intake include a large increase in cellular NAD+ and poly(ADP-ribose) content and enhanced apoptosis. These results are important to cancer patients, which tend to be niacin deficient, are exposed to large doses of genotoxic drugs, and suffer short-term bone marrow suppression and long-term development of secondary leukemias. The data from our rat model suggest that niacin supplementation of cancer patients may decrease the severity of short and long-term side effects, and may also improve tumor cell killing through activation of poly(ADP-ribose)-dependent apoptosis pathways.